Depending upon age, gender and geographical area, 3-20% of the children and young adolescents in Switzerland are overweight and 0-6% obese, using the criteria of the International Obesity Task Force. The most likely explanation for this increasing prevalence of overweight and obesity is a decline in physical activity, and hence diminished energy expenditure that is not matched by a corresponding reduction in energy intake. In this paper, we first review the epidemiological situation in Switzerland regarding the rising prevalence of obesity and the decline in physical activity, and then focus upon the environmental, social and cultural factors that predispose children to sedentary behaviours. Several of these socio-cultural factors and in particular television viewing and poor-parental model, confer early 'learned behaviours' for low physical activity which track throughout growth into adulthood, and which also predispose to the overconsumption of less healthy foods. It is time to focus on preventive strategies directed at curtailing these 'learned behaviours', that we have acquired during the transition from the stone-age to the chip-age, if we want to hold the current pandemic of obesity.
Introduction
Besides HIV/AIDS, obesity has been identified as one of the major health threats in the new millennium. Worldwide, the prevalence of obesity in adults and also in children is increasing with frightening dynamics. Obesity is the only risk factor that affects the pathogenesis, progression, as well as outcome of nearly all chronic diseases. It predisposes to hypertension, dyslipidaemia, impaired glucose tolerance and frank type 2 diabetes, and last, but not least, the metabolic syndrome. 1 Furthermore, the importance of childhood obesity in the pathogenesis of these chronic diseases is well known, as most risk factors (including body weight) track from childhood to adulthood. 2 In this paper, we first review the epidemiological situation in Switzerland regarding the rising prevalence of obesity and the decline in physical activity and then focus upon the role of environmental, social and cultural factors that have led to the decline in physical activity in children and upon the impact that such shift towards sedentary behaviour has on eating pattern and food consumption.
Epidemiology of childhood obesity in Switzerland
In Switzerland, the increasing prevalence of adult obesity has long been recognized as a problem, but only during the last few years has the rising prevalence of childhood obesity finally received media attention. The results from several studies reporting prevalence of childhood and adult overweight and obesity in Switzerland are summarized in Tables  1 and 2 . Depending upon age, gender and geographical area, 10-45% of adults in Switzerland are overweight and 4-15% obese. As a function of the aforementioned determinants, as well as other factors, 3-20% of children and young adolescents are overweight and 0-6% are obese, 3, 4 using the International Obesity Task Force (IOTF) criteria. 5 The largest childhood obesity study was performed in the canton of Ticino (an Italian-speaking state in the southern part of Switzerland) where a representative sample of 5000 children aged 9-12 years were examined. 6 The study population was chosen in equal parts from urban, semiurban (i.e. agglomeration or suburbs) and rural areas. The mean age (10.2 years) of the study population was not different between the different regions. Depending on the geographical area, age and gender, 8.9-19.2% of the population was found to be overweight and 0.4-3.2% obese using the IOTF criteria (analysis of variation (ANOVA): Po0.0001 for the differences between the regions) (see Figure 1) . Although the available studies in Tables 1 and 2 are based on different cross-sectional studies from very different geographic and linguistic areas, they reveal rates across age groups that are probably representative for the whole country. However, as there are no prospective studies about time trends of obesity in Switzerland, the dynamics of the prevalence of obesity are not known. Nonetheless, Groscurth et al. 7 in a study of changes in body mass index (BMI) in an adult insurance population from 1950 to 1995, reported a steady increase in the prevalence of overweight and obesity, with a surge occurring between 1980 and 1990. Furthermore, based on the data of the military entrance examination of the Swiss army, the rate of young men being excluded from the military service duties because of obesity (that was probably carried over from adolescence) has increased from 2.24% in 1993 to over 4% in 2000. It seems that the Swiss army is getting fatter but not fitter. The trend in the army seems to reflect the trend in the population.
Socio-cultural factors favouring sedentary behaviour in Switzerland
In accordance with the first law of thermodynamics, longterm body weight maintenance can only be achieved if energy intake is equal to the energy expenditure. The continued decline in energy expenditure owing to low physical activities that have accompanied modern civilization and technological advances, unmatched by a corresponding reduction in energy intake, is no doubt a major (if not the most) important factor in the current obesity Abbreviations: BMI, body mass index; F, female; M, male. epidemic. Data documenting the decline in structured physical activity in Switzerland and the most important socio-cultural factors that have contributed to this decline in physical activity, with emphasis in the younger age groups, are discussed below.
Decline in structured physical activity Based on the so-called 'sweat-indicator' (i.e. 'During the past week, how many times did you participate in any physical activity resulting in a good sweat?'), only about 25% of the Swiss population can be classified as active. In 2002, 27% of the population produced a 'good sweat' on 3 or more days of the week owing to structured physical activity (i.e. at work or during exercise and sports sessions) and nearly 40% were classified as inactive. 8 Examination of the Swiss 'sweatindicator' data by age-groups revealed that whereas among the 15-24 years old, 13.5% of men and 21% of women were found to be inactive, this number increased sharply in the age group of the 25-34 years old (men: 25.5%; women: 36.2%). A marked decline in structured physical activity also seems to occur after the age of 16 years. Whereas 91.5% of children under 16 years of age confirmed that they 'experienced a sweat and heavy breathing due to physical activity' during the week before the interview, in adolescents, this number dropped to 74.5%. A similar decline in structured physical activities is also illustrated by membership rates in sport clubs. Up to the age of 16 years, 60.9% of children were members of a sports club, and in the 16-20 years age group, this was the case for only 37.5% of the adolescents. Furthermore, in the Jugend & Sport (youth & sports, JS) program -a national program in Switzerland to enhance physical activity for children aged 10-20 years (see also www.jugendundsport.ch) -preliminary data 9 indicate that about 64.5% of boys and 54.5% of girls participated in the JSprogram, and that the participation rate (at least once a year participation in a structured JS program) was 68.1% in the children younger than 16 years but only 37.2% in adolescents aged 16-20 years. Another study also reported that 36% of young adults aged 17-20 years were classified as inactive as compared to 30.7% in young adults. 10 There is no physiological reason for these decreases in physical activity in midadolescence, and it seems that the age of 16 years represents a turning point into adult life where activities other than structured physical activities assume more importance (education, professional life, other interests, etc.). Overall, the Swiss rates of inactivity are similar to US data from the Behavioral Risk Factor Surveillance System (BRFSS).
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Role of altered land structure and commuting The changes in land structure and use that have occurred in industrialized societies over the last decades have to a large extent contributed to the decline in physical activity of the population. A significant relationship between land use, car time and distance walked has been demonstrated, 12 and neighbourhood design (e.g. sprawl) has been shown to influence the speed of walking or biking to school. 13 As changes in the built environment have led to a change in population density with increasing suburbs, and hence an increase in commuting by motorized transportation and in daily travel time, the consequences have been a decline in physical activity for commuting, as well as less leisure time, less sleep and more fatigue and stress -all of which are associated with weight gain and obesity. 12, 14, 15 The pathophysiological importance of motorized transportation and the use of the car pertaining to the rise in prevalence of obesity is illustrated by the results of a study looking at a random-cluster population sample (n ¼ 4741, aged 30-55 years) from eight Chinese provinces spanning the time period of 1989 to 1997. 16 The odds of being overweight were approximately 80% higher for individuals from households who owned a motorized vehicle as compared to those not owning a motorized vehicle, and men who acquired a vehicle experienced a 1.8 kg greater weight gain and had a 2 to 1 odds to become overweight . 16 In Switzerland, the importance of land structure in the inverse relation between childhood obesity and physical activity is reflected in data from the Ticino childhood obesity study. 6 These indicate that in the rural population in which the prevalence of obesity was the lowest, the physical activity level was the highest, as assessed by visual analogue scales by the teachers as well as the self-assessed degree of physical activity by the children (ANOVA, Po0.0001). Furthermore, although the use of motorized transport to go to school was highest in the rural areas, the participation rate in 'after-school' physical activity (both frequency per week and duration) was highest in the rural areas: boys 74% (girls 64%) in urban areas, 82% (72%) in agglomeration and 84% (82%) in rural areas (w 2 Po0.0001).
Public perception for physical education classes Physical activity is generally perceived to have little or no promotional impact on the career of most people and Figure 1 Prevalence of overweight and obesity according to the geographical area in the canton Ticino using the IOTF criteria; data from Bettoni. After the obligatory school years and the beginning of a professional apprenticeship, there is in Switzerland no regulation regarding a minimum requirement for physical education classes. Only a small number of the professional schools offer exercise classes and courses. Expected budget cuts for the promotion of physical activity during the coming years will further increase the risk for a higher prevalence of physical inactivity. In addition, there are endeavors for increased support to competitive athletes, thereby deviating funding sources to only a few highly competitive sportsmen. This is a dangerous trend as not everybody could be an Olympic medal winner. Professional sportsmen might be good promoters for physical activity at the population level, but their fame is also utilized to promote consumer goods including unhealthy foods and soft drinks and even alcohol (e.g. Swiss national football team).
Role of television and media consumption
Television (TV) viewing has become the dominant pastime of youth in industrialized societies, and this is now believed to be a major factor that contributes to childhood obesity. There are now numerous cross-sectional epidemiological analyses that have shown direct-independent associations between television viewing and indices of obesity and several longitudinal studies in the USA suggest a casual relation. 17, 18 Television viewing has been proposed to cause weight gain through three main effects: (i) by displacing physical activity, (ii) by lowering energy expenditure while watching television and (iii) by adverse effects on diet quality, either while watching television or at other times, primarily owing to food advertisements.
In one of the first Swiss childhood obesity studies -the Zuerichsee Study 19 -on a population of children aged 6-11 years (n ¼ 872), those watching TV on more than 4 days/ week had significantly higher BMI than those watching TV This study also showed a significant relationship between the level of physical activity, TV consumption and the BMI, and furthermore, a direct relationship was also found between the duration of TV viewing, the ingestion of food during TV and BMI. In the Ticino Study, 6 TV consumption in children ranged between 1.5 and 2 h/day (1.86 h/day in boys and 1.6 h/day in girls), and was not different according to the geographical area. There was also a strong relationship in boys and girls between the level of physical activity, TV media consumption and BMI (Figure 2 , only data for boys are shown), and the same relationship was observed for waist circumference. These data are in agreement with other studies reporting a direct relationship between the amount of TV/media consumption and BMI. 17, 20 Furthermore, although the relationship between TV consumption, physical activity and the body mass status was found in all geographical areas in the Ticino Study, the relationship was strongest in the urban areas. These data are therefore also consistent with many reports that urbanization and the associated changes in lifestyle do indeed represent an imposed 'obesigenic environment' which seems difficult to counteract. Figure 2 may also suggest that even an overall high level of physical activity may not be effective to compensate for the impact of high TV/media consumption on BMI, probably because of the important impact that TV and media consumption have on eating behaviour. Indeed, TV viewing is for many children the main source of information regarding nutrition and health behaviours in general, and food advertisements have indeed been linked to overconsumption of fast food, sugar-sweetened soft drinks and salty snack, and to underconsumption of fruits and vegetables. 17, 18 The Ticino Study also showed that TV is switched on during lunch in approximately 22% of the households, and during dinner in 31% of households. 6 In boys, the lowest rate of TV watching during lunch was found in the rural area (7.6%) as compared to the urban area (9.6%) (w 2 o0.001), whereas for dinner the corresponding numbers were 13.2 and 11.7%. Compared to other areas of the world, these percentages are still low. However, they show that in Switzerland also, the communication between the family members during lunch and dinner seems to be replaced by TV and that the traditional 'family meal' is slowly disappearing. The disruption and disappearance of the family meal also represents a risk factor for the consumption of more energy-dense foods 21 owing to more out-of-house eating.
In addition 'multitasking' during eating, such as eating and watching TV, is a risk factor for passive overeating -a behavioural response to the socio-cultural and family environment.
Poor parental model for physical activity There is also a close interrelationship between the physical activity pattern of children and their parents. Using pedometers, we 22 found a significant relationship between the level of physical activity (steps/day) of the parents and their children (aged 8-11 years) on most days of the week (correlation coefficient ranged from r ¼ 0.31 to r ¼ 0.49, Po0.05 to Po0.01). Physical activity was lowest during the weekend in the parents and in the children, and the strongest correlation between the child's activity and the activity of the mother or the father was found on Sundays. A significant relationship between the steps/day was also found between the siblings on all days of the week (range of r ¼ 0.28 to r ¼ 0.43, Po0.01 on all days), and in both boys and girls, the mean number of steps/day (average of 7 days including a weekend) was similar. Furthermore, there was a significant inverse relationship between the number of steps/ day and the level of TV consumption in boys (r ¼ À0.416, Po0.05) although not in girls (r ¼ À0.14, P ¼ 0.1).
Role of sleep problems and chronic fatigue: impact on non-exercise activity thermogenesis (NEAT) The potentially adverse effects of sleep patterns and sleep problems on most physiological functions is well known. 23, 24 In many areas of the world, children and adults do not get enough hours of sleep, 25 and daytime sleepiness and thus chronic fatigue is an increasing problem in children. 26 Falling asleep during TV viewing in children 27 has to be regarded as an alarm sign and underscores the dimension of the problem. Furthermore, a higher prevalence for a lack of extracurricular physical activity has been reported in Japanese adolescents with short-sleep duration. 28 An association between reduced amounts of sleep and adult obesity has indeed been reported in several studies. 29, 30 In the Toyama Birth Cohort Study studying 8274 children (aged 6-7 years), a significant dose-response relationship was also found between late bedtime or short-sleeping hour and the risk of overweight and obesity. 31 It is conceivable that, in a setting of chronic daytime sleepiness and fatigue, any voluntary, and also involuntary movement, is reduced to a minimum or even completely avoided. Conscious and unconscious performance deficits owing to sleep deprivation might affect eating pattern as well as physical activity pattern via interference with the executive cognitive functions (ECF) 32 -for example, the frontal cortex functions that determine complex behaviour traits over time through planning, decision-making, self-monitoring and control of judgements as well as impulses. It has indeed been shown that one night of sleep deprivation can lead to less effective executive cognitive functioning. 32, 33 In addition, a recent study reported that short sleep duration leads to a decrease in leptin and increased ghrelin levels and thus increased hunger and appetite. 34 This hormonal constellation is also associated with decreased energy expenditure.
35 Figure 2 Relationship between the level of physical activity and TV-consumption and the BMI in boys of the Ticino Study. 6 Taken together, it seems that chronic lack of sleep might lead to overeating, sedentary behaviour and the suppression of energy expenditure for essentially subconscious physical activity and movements that include posture maintenance and fidgeting behaviours. These are considered to be important components of what Levine et al. 36 has referred to as NEAT, which they showed could account for a large part of inter-individual variations in energy expenditure and in the ability to be resistant or prone to obesity induced by overfeeding. In a more recent study reported by Levine et al., 37 individual variations in posture allocation over a 10-day period was found to be 2 h longer in obese individuals than in lean individuals, a difference that corresponds to approximately 350 kcal/day. Given that spontaneous physical activity and NEAT seems to be regulated by diet (increasing during overnutrition and reduced by undernutrition), 38 the possibility arises that NEAT-suppression could also result from a lack of sleep duration and impaired sleep quality leading to daytime sleepiness and chronic fatigue, as found in many children, adolescents and adults.
Role of 'learned behaviour' predisposition to inactivity: from stone-age to chip-age
There is no doubt that high level of physical activity represents one central (if not the major) determinant of gene selection during evolution. 39 The activity pattern during most periods of evolution was typically long-distance high-intensity physical activity in the form of running or fast (power) walking followed by a resting period as a function of the success of the hunting activity; alternatively the daylong physical activity was associated with sporadic grazing of food whenever available (and food was probably rather scarce). It has been suggested that these 'physical activity cycles', which were obligatorily paralleled by 'metabolic cycles' in the fuel depots, might represent a central factor in protection against chronic diseases, 39 such as atherosclerosis and diabetes mellitus, as well as the various components of the metabolic syndrome that are related to events taking place during the post-prandial phase. 40 In such an ancestral setting for high level of physical activity, the post-prandial lipidaemia and associated metabolic phenomena were suppressed favourably most of the time. 40, 41 In the modern world, however, these cycles are no longer operative because of the lack of long-duration physical activity, coupled with a high-frequency meal consumption and between-meals snacking. Without concomitant heavy exercise, such modern patterns of food consumption predispose to weight gain and chronic diseases. However, every aspect of modern environment and sociocultural lifestyle is geared towards discouraging physical activity (voluntary and involuntary), and such an obesigenic environment and lifestyle operate early in the life of the child in a way that impose habit formation for physical inactivity and for the consumption of brand products. 42 In this context, it has to be pointed out that a molecular basis for habit formation has been proposed, 43 that reinforcement changes the initial nature of effector molecules expressed by neurons, thus leading to a corresponding behaviour, 43 and that brand knowledge for a specific soft drink has been shown to trigger specific brain responses assessed by functional magnetic resonance imaging. 44 Such 'learned behaviours' are maintained strongly when cultural and personal habit forming has taken place during early childhood, that is, when the brain development is especially prone to the formation of 'imprints of marketing strategies' regarding certain foods as well as leisure and lifestyle behaviours. That in the modern world, early habit formation and long-lasting 'learned behaviour' are so strongly influenced by 'neuro-marketing' 45 is indeed a frightening development in the 'programming' of childhood obesity. 46 
Conclusion
The most likely environmental factor contributing to the current obesity epidemic is a continued decline in daily energy expenditure owing to physical inactivity that has not been matched by a corresponding reduction in energy intake. It is time to focus our preventive strategies as well as treatment efforts for obesity on the society at large rather than to stick to a pure symptomatic treatment of obese individuals. In the modern society, there are many early socio-cultural factors that promote 'learned behaviour' that predispose to obesity and that track from childhood, through adolescence into adulthood. It is time to change these 'learned behaviours' that we have acquired during the transition from the stone-age to the chip-age if we want to hold the current pandemic of obesity.
